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MICROSATS IN ORBIT!! ‘Picture Perfect’? Launch 


Six amateur satellites were originally due to be launched from the spaceport of the European Space Agency located 
near the equator off the northern coast of South America on November 10th. Four of the satellites were dubbed Micro- 
Sats due to their small, low-cost, highly efficient spacecraft design. The launch was delayed several times due to 
various problems ranging from bad weather to a faulty tape recorder on board the primary payload, the SPOT-2 
satellite. The launch was finally set for Jan. 26th ...then rescheduled by Arianespace for Sunday, Jan. 21, 1990 at 


01:35 UTC. 


Amateur Radio’s space program zoomed to new 
heights on the evening of Jan. 21 when Ariane flight 
V35 launched SIX satellites built by amateurs of four 
nations. Accompanying the $100 million SPOT-2 
imaging satellite, the hamsats inaugurate a new era 
in data and image communications. UoSAT OS- 
CARs-14 and 15, PACSAT OSCAR-16, DOVE OS- 
CAR-17, WEBERSAT OSCAR-18 and LUSAT OS- 
CAR-19 now orbit the Earth every 101 minutes from 
an altitude of 500 miles. The UoSATs continue the 
University of Surrey (England) line. The latter four 
are MicroSats based on the tiny but powerful new 
spacecraft bus developed by AMSAT. 


Hams around the world monitored the launch from 
Kourou, French Guiana, via the AMSAT Launch In- 
formation Network Service (ALINS) on 35 repeat- 
ers, on HF bands, and via relays through satellites 
OSCAR-10 and OSCAR-13 over Asia and Africa. 
Listeners heard ‘All lights are green!” and the thrill- 
ing sound of Ariane mission controllers’ applause as 
they celebrated each milestone in the historic flight. 
Initial signals, particularly from the LUSAT CW bea- 
con on 437.125 MHz, were reported as quite strong. 


Amazingly, the Microsat program was only an idea 
just two years ago. To create the satellites required 


Two views of the MicroSat. Note exterior solar panels and the five 
trays or internal modules that contain the satellites circuitry and make it 
structurally sound. Drawings courtesy Dick Jansson, WD4FAB 


intense hardware and software development by 
dedicated hams and close cooperation between 
AMSAT-North America, ARRL, TAPR and the 
AMSAT organizations in other countries. To get the 
full story, we interviewed Doug Loughmiller/ 
KOSI, president of the Radio Amateur Satellite Cor- 
poration about its most challenging launch to date. 


W5YI: Please describe the MicroSats for us. 


KO5!I: AMSAT-NA sponsored PACSAT, a digital 
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store-and-forward satellite. It will serve as both a 
network link and an orbiting packet bulletin board. 
AMSAT Brazil, BRAMSAT, sponsored DOVE which 
will prove to be immensely popular not only with 
amateurs ...but with educators. Dr. Junior De 
Castro/PY2BJO is president and founder of 
BRAMSAT. He conceived DOVE as a resource that 
could be used in educational settings for the young- 
est of schoolkids. 


DOVE is an acronym for Digital Orbiting Voice En- 
coder. Like the namesake bird, the flight of DOVE 
will support goodwill through communication. It is 
Dr. De Castro’s intention that school children 
throughout the world will gain an insight into not only 
Amateur Radio but the various disciplines of science 
as well as social studies by utilizing DOVE as a com- 
munications medium. 


A wide range of activities are planned for young 
people to participate in using the DOVE spacecraft. 
An Amateur Radio license is not needed to receive 
the voice signals from DOVE thus making it an ideal 
entry level activity for those interested in pursuing 
an Amateur Radio license and useful to anyone who 
possesses the necessary 2-meter receivers... 


Amateurs at Weber State College in Ogden, Utah 
sponsored WEBERSAT. The college spent about 
$200,000 in raw materials for this 20-pound, bread- 
box-sized satellite. If the cost of volunteer labor was 
added it would have cost approximately $1.5 million. 


This satellite contains the same digital store-and-for- 
ward capability that the others possess. But it has 
additional features including a color CCD camera 
and experiments put together by high school stu- 
dents. Its life is estimated at 50 years. 


AMSAT Argentina sponsored LUSAT which is in 
many ways a clone of PACSAT. There are some 
fundamental differences; LUSAT has a CW beacon, 
for example. AMSAT Argentina wanted the Morse 
code beacon on the satellite so that anyone who 
could receive the signals from the satellite could 
also receive the telemetry without the need of more 
equipment than a proper radio. 


These spacecraft are incredibly small structures. 
They are so small that the North American Air De- 
fense Command (NORAD) is having trouble locating 
them on radar. This is not a real problem and | think 
they will find them. The spacecraft are nine-by-nine 
inch cubes -- a little bigger than a one-gallon milk 
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jug. Consider that there is the equivalent of an IBM 
AT on board each one with eight megabytes of 
RAM, transceivers, batteries, charge circuitry and 
experiment modules. 


The future of MicroSat is bright indeed. AMSAT 
Italy has already begun building their own MicroSat. 
With its small mass and size and the fact that the 
MicroSat has been qualified for flight upon any 
launch vehicle, we should see many more satellites 
in years to come. 


Twenty-six months ago, we sat down in a hotel room 
in Detroit and in a matter of a couple of hours, 
talked our thoughts through. We wanted a very 
small spacecraft that would use digital store-and- 
forward techniques. We took that thought, and 26 
months later placed four satellites into low-Earth 
orbit. This is a ttemendous comment on the innova- 
tive and resourceful spirit of the individuals that 
make up this organization. 


The MicroSats were built in a rented office off'a 
back street in Boulder, Colorado, ...all with volunteer 
labor. A ‘cleanroom’ was constructed in that office. 
The MicroSats are built from a modular tray design, 
a tray being approximately 9" square, 1-1/2" high. 
Each tray contains the electronics for one sub-sys- 
tem of the spacecraft. 


It should serve as a source of pride for radio ama- 
teurs everywhere. Last Sunday we did what gov- 
ernments and major corporations do -- on a budget 
that is almost laughable. We did this for less than 
$300,000. 


No free launch 
W5YI: The launch was not free? 


KO5I: We paid for the launch. The idea that free 
launches continue to be available is a misconcep- 
tion. Our launch costs were much less than the pri- 
mary payload [SPOT] because launches are sold by 
mass and volume. This was the challenge that led 
us to explore how small we can go. How little a 
spacecraft can we build that can be placed on any 
launch vehicle? We can’t afford the multimillion-dol- 
lar launches. We have to respond to the real world 
as it exists today. We have to be very creative in 
controlling launch costs, because if we don’t it will 
put us out of the game very easily. 


W5YI: Where did the money come from? 


See fea ee es ee | See eae 


"| am a currently licensed Extra Class amateur radio operator and 


WOULD YOU LIKE TO BECOME A VOLUNTEER EXAMINER? 


~INSTTUCTIONS ON NOW TO aQaMIMister NOVICS 
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wishing to upgrade ...even volunteer examiners administering 
tests under the Novice and VE/VEC System. Over 260 pages! 
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KOSI: The four sponsors were financial sponsors. 
The Tucson Amateur Packet Radio Corp. (TAPR) 
provided a sizeable grant to AMSAT. The ARRL 
also helped with expenses ...made the lab available 
in Newington. We have done a number of fund-rais- 
ing drives among our members in AMSAT to raise 
funds. 


The MicroSat program has drained our resources to 
a critical level. We need financial support. This has 
been a burden, but we hope that amateurs will re- 
spond. This is not the end. It is a stepping-stone 
project towards things we want to do and that we 
believe the amateur community wants to see hap- 
pen. 


Editor's Note: The MicroSat concept developed and 
owned by AMSAT has been exclusively licensed to 
Interferometrics, Inc., (8150 Leesburg Pike - Suite 
1400, Vienna, VA 22182 - Tel. 703/790-8500) for 
commercial applications. The aerospace firm calls it 
“EyeSat” and believes there is a commercial need 
for low cost satellites that can support worldwide 
store-and-forward communications and other scien- 
tific data collection missions. According to Dr. Dino 
Lorenzini, Interferometrics Vice President for Opera- 
tions, “For 10 to 20 million doliars, a company can 
have the prestige of owning their own satellite com- 
munications system.” 


W5YI: What can amateurs do with the satellites? 


KOSI: The PACSATs will become flying bulletin 
board systems. | take my computer, TNC and ap- 
propriate modems and radios and upload a mes- 
sage, for example for my friend in London. | take off 
any messages there for me that others have placed 
on the satellite. 


The idea is to devote some of the channels to direct 
access for the user. The balance of the resources 
will be devoted to supporting the packet radio net- 
works. If you're in a large metropolitan area, you're 
already linked to your local BBS and network. But 
for hams in rural areas, who haven't really gotten 
into packet radio because there is no network to 
interact with, the PACSATs offer tremendous oppor- 
tunity to bridge the gap. 


The primary mission of PACSAT is to receive and 
store Amateur packet radio messages for later 
transmission back to earth. Any properly licensed 
Radio Amateur in the world will have open access to 
use the satellite. PACSAT, while only a 9 inch cube 
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| and weighing less than 25 pounds, carries one of 


the most sophisticated Amateur Radio payloads 
ever placed in orbit. 


W5YI: \|s there literature on how to use the 
satellites? 


KOSI: |In the May and June 1989 QST there is a 
two-part article that describes the spacecraft and 
their frequencies and mission. After the satellites 
are operational and we know for sure that software, 
calculations and details are correct, it’s my intention 
to produce a pamphlet on the satellites. The next 
AMSAT Journal will also include the full data. 


W5YI: Are there public-service opportunities with 
PACSAT? 


KO5I: There might be real benefit using a PACSAT 
in times of natural disaster. Also, because these 
spacecraft are in low-Earth orbit, in a matter of a few 
hours every amateur in the world has access to 
them. It doesn't matter if you’re standing on the 
South Pole or if you’re in Azerbaijan or in Texas. 

It's our intention to be able to use very portable 
ground stations, omni antennas and be able to put 
the ground station in a briefcase. After a hurricane, 
you dispatch relief teams that include amateurs who 
have briefcase packet satellite stations. They would 
use them to handle emergency traffic out of the 
area. 


W5YI: How about DOVE? 


KO5I: DOVE’s telemetry comes down as standard 
packets. You hook your TNC to your 2-meter radio 
and antenna. You don’t even have to track the 
thing. You see the packets on your screen. We be- 
lieve there will be other applications for this such as 
transmission of bulletins, sunspots, propagation and 
orbital data. But this could be even more significant. 
You have the equivalent of a W1AW from space 
that is not dependent upon propagation or affected 
by QRM. Anyone in the world can hear it. 


Mind-boggling resource 


We're talking about the ability to convey meaningful 
information around the world almost in real time. 
It's mind-boggling what we can do with this re- 
source. What if you had a wide-coverage disaster? 
What might be some applications of DOVE there? 
There are tremendous opportunities. 


NOVICE AMATEUR RADIO COURSE - Complete with 2 cassette Morse 
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WEBERSAT with its camera will offer computer hob- 
byists, educators and amateurs the chance to cap- 
ture the data, compile it and take a PC with EGA or 
VGA and produce pictures of Earth. It’s a very 
exciting stimulus to put in a classroom. 


W5YI: What is the best way to track the satellites? 


KOSI: One of the little known facts of life is that 
AMSAT generates a good portion of its operating 
income from the production of tracking software. 
We generated about half of our operating budget 
last year from the collection of donations from track- 
ing software. It’s vitally important that it continue. 


For the MS-DOS PC there are two tracking pro- 
grams supported by AMSAT. A person would be 
pleased with either one. These programs can track 
virtually any object in space -- the Space Shuttle, 
MicroSats, OSCAR 13, a geosynchronous satellite. 
Once you have the Keplerian elements for a given 
object and put them in, the program depicts the orbit 
in meaningful terms for your location. AMSAT 
makes sure that the data needed is available 
through our bulletins. 


One program is Quiktrak 4.0. It is menu-driven and 
requires at least CGA graphics. It supports EGA 
and Hercules and was authored by Bob McGweier/ 
N4HY. The second program is InstantTrack 1.0, 
produced by Franklin Antonio/N6NKF. It requires 
EGA as a minimum and offers many options. Quik- 
trak supports 100 satellites in 100 observer cities. 
InstantTrack supports 200 satellites in 1300 cities. 


We ask a contribution from members ...and a larger 
one from nonmembers. Quiktrak is $75 for non- 
members and InstantTrack is $70 for nonmembers. 
If you join AMSAT ($30/yr, $45/foreign) you receive 
almost your first year membership dues in the dis- 
count on the software. Member prices are $55 for 
Quiktrak and $50 for InstantTrack. They are avail- 
able from AMSAT, PO Box 27, Washington DC 


20044 or you can use your bank card by calling 301/ 
589-6062. 


We also support many other computers with track- 
ing software, including Apple Il and Macintosh. You 
directly support the amateur space program by pur- 
chasing tracking software. 

WSYI: What does membership buy you? 


KOSI: You get alot of things. Our main function is 
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to produce amateur satellites. You get communica- 
tion resources that are of the highest quality and 
value. AMSAT publishes the AMSAT Journal bi- 
monthly. We maintain our own QSL bureau and 
software exchange. 


W5YI: What does AMSAT need? 


KOSI: First and foremost, people. We do the 
things we do because of our ability to attract talent- 
ed, capable people who are willing to donate their 
time. | don't believe | could have gone out in the 
marketplace and bought the dedication and commit- 
ment that was donated by our volunteers to the Mi- 
croSat project. I’ve had executives of aerospace 
corporations tell me that I’m exactly right. They're 
amazed that we did so much with so little so quickly. 


Our volunteers are not motivated, they’re inspired. 
We Icoked at each other -- what each other were 
doing -- and that inspired us to work harder to get 
the project done. 


So the first thing we can use is people. | don't want 
to see people intimidated in getting involved in the 
satellite program because they're not RF engineers 
or software gurus. AMSAT has needs everywhere. 
| started as an area coordinator, talking up AMSAT 
to ham clubs. Later | moved to doing an HF net. | 
didn’t have to be a PhD-level type to do that. 


| don’t want to see people think that they have to be 
a thermal design engineer or a systems analyst or 
orbital mechanics expert. While we have those 
people, and it would be nice to have a few more, it 
takes a complement of people to gain the most po- 
tential out of the program. 


W5YI: Speaking of the future, how will the geosyn- 
chronous satellite be supported? 


KOSI: Since the mid-80s we have been studying 
Phase IV, a geosynchronous satellite that many feel 
is the next step in the logical evolution of the 
OSCAR satellites. [Editor's note: A geosynchro- 
nous Satellite orbits at approximately 22,000 miles 
altitude. It appears to hang in one position in space 
-- thus it is in view of much of the Earth at all times. 
No tracking would be needed. It would provide a 
continuous, high-grade international ‘‘net’’ for audio, 
video and messages on a scale never before seen 
in Amateur Radio. ] 


Amateur Radio has a need for such a resource. But 
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we also realize that it is not attainable at the level of 
expenditure we have had so far. If we want to go to 
geosynchronous, we will have to compete with the 
big boys. We have been spending several hundred 
thousand dollars for a spacecraft project. The next 
projects will require a few million to do. 


W5yYI: Where can we tune to hear discussion of 
AMSAT projects? 


KOSI: The net is Sunday afternoon at 1900 UTC 
on 14.282. There's also a Tuesday evening net here 
in North America on 75 meters: 3.840 MHz at 9 PM 
Eastern, repeated at 9 PM Central, and repeated 
again at 8 PM Pacific. 


W5YI: Any parting words? 


KOSI: If the amateur community wants to continue 
to see spectacular events like they saw Sunday 
night, we've got to have help. AMSAT is a small or- 
ganization; 6,000 members. | know that everybody 
in the world has their hand out. While there are 
many worthy causes in Amateur Radio, | contend 
that we represent the future of Amateur Radio ...and 
the best that it has to offer. 


MicroSat_and UoSAT Monitoring Frequencies 


Space- 
Craft 


OSCAR Freq./ 
Number MHz. 


Operation 
Mode 


UoSAT D 
UoSAT E 
PACSAT 
DOVE 


UO-14 
UO-15 
AO-16 
AO-17 


435.070 
435.120 
437.025 
145.825 


1200 bps AFSK (FM) 
1200 bps AFSK (FM) 
1200 bps PSK AX.25 
1200 bps AFSK 

AX.25 (FM) 

1200 bps PSK AX.25 
1200 bps PSK AX.25 
12 WPM CW telemetry 


WEBERSAT AO-18 437.075 
LUSAT AO-19 437.150 
LUSAT-CW LUSAT 487.125 


Packet transmissions from DOVE may be monitored 
with an unmodified TNC-2 or clone, using an FM re- 
ceiver. The other MicroSats (PACSAT, WEBER- 
SAT, and LUSAT) require an SSB receiver and 


TNC with a 1200 bps PSK demodulator (FO-12 com- 


patible, NOT the 400 bps PSK demodulator used 
with AO-10 and AO-13). A PSK modem kit is avail- 
able from TAPR and an assembled unit is available 
from PAC-COMM. 


[Tucson Amateur Packet Radio Corp. PO Box 12925, 
Tucson AZ 85732, 602/323-1710. PacComm Packet 
Radio Systems, 3652 West Cypress St., Tampa FL 
33607, 800/223-3511 or 813/874-2980. ] 
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JAPAN TO ORBIT SECOND HAM_ SATELLITE 


The Japan Amateur Radio League is scheduled to 
launch amateur satellite JAS-1b from an H-1 2-stage 
rocket on February 1st between 1:25 and 2:00 UTC 
from the Tanegashima Space Center of NASDA. 
(National Space Development Agency of Japan.) 
The primary payload is the Maritime Observation 
Satellite, MOS-1b, an earth’s surface monitor. In 
case of a postponement, a secondary launch win- 
dow of February 2 - 28 has been set aside. Tele- 
metry will be transmitted on 435.795 MHz. 


The satellite was made together with JAS-1/FO-12 
(Fuji OSCAR 12) with the same communications 
configuaration. It weighs about 125 pounds and is a 
little larger to accomodate more solar cells. The 
communications operating system includes Mode J 
analog and digital tansponders similar to FO-12. 
(Uplink analog pass band 145.9 to 146 MHz, down- 
link 435.9 to 435.8 Mhz.) JAS-1b will orbit the earth 
every 106 minutes in a slightly elliptical polar orbit. 


Since the satellite will only be in darkness one-third 
of the time, power can only be supplied by the solar 
cells for about 69 minutes per orbit. During the re- 
maining time, power must be drawn from ni-cad 
storage batteries. About 1,300 gallium arsenide so- 
lar cells supplied Mitsubishi Electric Co., Ltd., will 
generate about 11 watts ...4-5 watts more than used 
for FO-12. (Fuji-12 has 979 silicon solar cells.) A 
ring-type turnstile antenna is used for uplink receiv- 
ing, four turnstile antennas for transmission. Trans- 
mitter output: Approx. 1 W PEP. Uplink power re- 
quired: About 100 W ERP. 


Real time analog voice and telegraphy communica- 
tion will be afforded by JAS-1b in addition to a store- 
and-forward AX.25/level 2 protocol packet mailbox. 
The mailbox, open 
to all radio ama- 
teurs, will have a 
longer operating 
time than that of 
FO-12 due to the 
improved power 
generation. Digi- 
tal uplink frequen- 
cies: 145.85 MHz., 
145.89 MHz. and 
145.91 MHz. 
Downlink: 435.91 
MHz PSK/1200 
bps. External appearance of JAS-1b 
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AMATEUR RADIO CALL SIGNS 
..issued as of the first of Janaury 1989:. 


Radio 
District 


Gp."A" Gp. Bi) GpC* 
Extra Advan. Tech/Gen 
WZOA KFOHC NOLJQ 
WB1D KC1SI N1IHGA 
WV2E KE2RB N2KER 
NX3T KD38QK N3HSS 
AB4SL N4XSR 
AA5PS N5PUL 
AA6SY N6XLC 
AA7CY N7OAY 
WY8G N8LQX 
WNS9I N9SJEN 
AHOH KHOAM 
KH2M KH2EF 
AH3B KH3AB 
KH4AD 
NH6VQ 


Gp.”D” 
Novice 
KBOFPA 
KA1UVU 
KB2IZT 
KASVOL 
KC4NUW 
KB5LIR 
KC6HTK 
KB7JGU 
KB8IRE 
KB9DUJ 
WHOAAL 
WH2AMK 
WH3AAC 
WH4AAG 
WH6CGH 


OONOOhWN$O 


N. Mariana Is. 
Guam 
Johnston Is. 
Midway Island 
Hawaii (=F) 
Kure Island KH7AA 
Amer.Samoa AH8D AH8AD KH8AH 
Wake Wilkes Peale AH9A AH9AD KH9AE 
Alaska (=) ALZES VANCED 
Virginlslands NP2F KP2BR NP2DO 
Puerto Rico (ee) KP4QK WP4XG 


WH8AAZ 
WHS9AAH 
WL7BWC 
WP2AGZ 
WP4IQZ 


NOTE: * = All2-by-1 format callsigns have been assigned 
inthe 4th, 5th, 6th and 7th radio districts. 2-by-2 format call 
signs from the AA-AL prefix block now being assigned to 
Extra Class amateurs. ** = All Group “A” (2-by-1) format 
Call signs have been assigned in Hawaii, Alaska and Puerto 
Rico. Group “B”’ (2-by-2) format call signs are assigned to 
Extra Class when Group ‘“‘A” run out. Group "C" call signs 
will first run out inthe 6th district where there are less than 
2,000 left. The Technician/General class will then be issued 
Group "D" (2X3 format) call signs. 
[Source: FCC, Gettysburg, Pennsylvania] 


WHO ADMINISTERS THE HAM TESTS? 


The FCC has released the 1989 VEC testing 
Statistics. 96,023 test elements were administered at 
5486 VEC sessions last year vs. 89788/1988, 81042/ 
1987, 61921/1986 and 62589/1985. (Ten VEC's account 
for 97% of all testing:) 


Jan-Jun Jul-Dec Rank 1989 1988 

VEC 1989 1989 1989 % % 

ARRL 24564 21648 1 48.1% 49.4% 
W5Y\ 15113 11964 2 28.2% 25.9% 
CAVEC 3396 3102 3 6.8% 6.2% 
DeVry 2014 1799 4 40% 4.2% 
Sunnyvale 1538 1404 5 3.1%. 3:0% 
GLARG 1036 780 6 1.9% 1.9% 
WCAR 886 746 cf 1.796) 2:1% 
LARC 749 Tor 8 1.6% 1S % 
Sand 589 539 9 11290 cd Ae 
PhD 426 262 10 Te" 9% 
8 Others 1620 1178 - 2.9% 3.6% 


November 
No. VEC’s 


Testing Sessions 


VEC 1987 
ARRL 40.5% 
W5YI 27.6 
CAVEC 4.1 
DeVry 6.7 
Others 13.8 


Year-to-Date Sess: 


Elements Administ. 


VEC 1987 
ARRL 49.9% 
W5YI 20.3 
CAVEC 5.9 
DeVry Dik, 


Others toe 


Year-to-Date Elem. 


Applicants Tested 


VEC 1987 
ARRL 52.1% 
W5Y!| 20.8 
CAVEC ie 
DeVry 3.1 


Others 14.2 


Year-to-Date Tested 


December 
Pass Rate - All 
Pass Rate - W5Y!I 


Applicants/Session 
Appl./Session W5Y1 
Elements/Applicant 


Sessions Per VEC 


16.2 
81042 


4837 
1988 
47.1% 
31.1 


24.7* 


DECEMBER VE PROGRAM STATISTICS 


1988 
*18 


529 
1989 
50.0% 
el 

4.8 

4.1 
13.9 
4903 


8350 
1989 
59.9% 
19.0 
5.8 
3.1 
12.2 
89788 


4831 
1989 
54.8% 
22.6 

5.0 

2.8 
14.8 
53546 


1988 
60.5% 
58.2% 
9.1 
8.3 
7, 
29.4* 


Administrative Errors by VE’s/VEC’s 


December 


Defect. Applications 
Late Filed Sessions 


Defective Reports 


*Note: The FCC previously considered ARRL, WSYI 
and DeVry to be 13 VEC's each since VEC's initially were 
appointed on a regional basis. Since any VEC may now 
coordinate examinations in any region, the FCC re- 
duced the number of VEC Regions (62) to VEC Organi- 
zations (18). We have adjusted 1987 and 1988 figures 
to reflect this change. 

[Source: Pers.Rad.Branch/FCC; Washington, D.C.] 


1987 
0.33% 
1.80% 
0.45% 


1988 
0.75% 
1.32% 
1.32% 
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1989 
*18 


464 


5486 


7675 


96092 


4683 


57417 


1989 
61.5% 
56.7% 
10.5 
8.4 
124 
Prd 8 > 


1989 
0.56% 
0.22% 
1.51% 


Amateur Radio Rules included FREE! Order shippea the same uay wiar 
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SIX METER NEWS! 
Repeater Subband Extended 


On Jan. 22, the FCC voted to expand the 6 meter 
repeater subband from 52-54 MHz to 51-54 MHz. 
The expansion will permit operation of additional re- 
peaters to meet increased demand. 


The change was in response to requests from the 
Southern California Six Meter Club and SCRRBA, 
the Southern California Repeater and Remote Base 
Association. 


The FCC said that expanding the 6 meter repeater 
subband would allow additional repeaters to ope- 
rate. The Commission said it was confident that 
voluntary band plans will assure that weak-signal 
communications in the DX window and other ama- 
teur service uses will be adequately protected. It 
also noted that current amateur equipment should 
be able to be modified to accommodate the expan- 
sion. 


We will report more when the text of the FCC deci- 
sion in PR Docket 88-527 is released. 


“FM2” Fizzles -- Again 


Amateurs who are tired of hearing about threats to 
6 meters may at last find some peace. Radio New 
Jersey (RNJ) has failed again in its attempt to have 
50-54 MHz reallocated from Amateur Radio to a 
new FM broadcast service, ‘“FM2”. RNJ (actually 
WRN4J) wanted this new service in order to improve 
the fortunes of daytime-only AM stations, limited 
time and low-power AM stations, and some low- 
power FM stations. FM2 would become a second 
broadcast band. 


The president of WRNJ is General class amateur, 
K2JIA, Lawrence J. Tighe, Jr. His amateur sta- 
tion address is the same as the address of WRNJ, 
Box 1000. WRNJ operates on 1000 kHz on the AM 
dial. 


FCC Chief Engineer Tom Stanley dismissed RNu’s 
petition early last year. According to Stanley, RNJ 
did not adequately consider the impact that FM2 
would have on Amateur Radio communications both 
domestically and internationally, and therefore its 
petition should not be considered. 


Undaunted by that setback, RNJ petitioned last 
March for reconsideration of the dismissal. Stanley 
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again rejected FM2 and repeated that RNJ had not 
adequately addressed amateur issues. 


Interestingly Popular Communications magazine ran 
an editorial in their December 1989 issue asking 
readers to let “...Mr. Tighe know your thoughts on 
his proposal. Why not send him a card, QSL card, 
or letter telling him how you feel about his sugges- 
tion to take 6 meters away from ham radio and turn 
it into anew FM broadcasting band.” Tighe told 
PopComm's Tom Kneitel, K2AES, he received 
eight cards against the concept and, one very posi- 
tive. ‘‘...considering the amount of space and effort 
you put forth, | can only assume the amateur com- 
munity, as | surmised, is not in harmony with your 
thoughts,” he wrote. 


RNJ returned in May with an application for review 
of the Chief Engineer's actions, requesting that the 
FCC take public comment on the reallocation. The 
full Commission, however, refused to overturn the 

dismissal of the petitions. 


“The petitioner has not provided a satisfactory dem- 
onstration that amateur operations at 50-54 MHz 
could be accommodated elsewhere in the spec- 
trum,” the FCC said, ‘‘or that broadcast operations 
in this band would not cause interference to interna- 
tional amateur communications. We therefore 
affirm the staff decisions.” 


Frankly, it is beyond me how six meters could be 
legally reallocated to broadcasting. The /nterna- 
tional Radio Regulations show 50-54 MHz as 
Amateur Exclusive in ITU Region 2 (North and 
South America) with no exceptions. The Region 3 
50-54 MHz allocation also is Amateur Exclusive, but 
some accompanying fine print (international foot- 
notes) do show broadcasting being authorized in 
certain South Pacific and Asia nations including 
Australia and New Zealand. The ITU Region 1 (Eu- 
rope/Africa/USSR) allocation for 47-68 MHz is to 
broadcasting, however. How Tighe proposed to get 
around the Region 2 allocations is not clear nor, 
surprisingly, was this issue addressed by the FCC. 


SPECTRUM AUCTION ADVOCATE 
TAKES FCC POST 


James L. Gattuso has been appointed Deputy Chief 
of the FCC's Office of Plans and Policy, effective 
Feb. 26, 1990. The Office of Plans and Policy is re- 
sponsible for recommending long-range policy. It 
advises the Commission on economic issues but 
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does not have any direct rulemaking, enforcement, 
allocation or adjudication power. 


Gattuso is an attorney and graduate of UCLA. 

Since 1985, he has served as a policy analyst for 
the Heritage Foundation, a ‘conservative think 
tank” that convenes symposia and publishes papers 
on economics and policy. In our June 1, 1989 story 
titled “Use It ...Or It Might Be Sold!” we reviewed a 
Heritage Foundation report written by Gattuso which 
recommends that licenses be granted to the highest 
bidder. 


Gattuso argued that auctions would decrease costs 
because fewer parties would apply for FCC licenses: 
would speed service to the public because the 
license winner could be easily identified; and would 
result in increased revenue to the taxpayer. Based 
on the latest figures available, we estimated the 
financial worth of one megahertz at about $563 
million. 


The Office of Plans and Policy may be stymied, how- 
ever, in its many efforts to get the Commission to 
auction spectrum. In 1986 the FCC allocated spec- 
trum at 901-902 and 940-941 MHz in order to auc- 
tion those two megahertz even though the Commu- 
nications Act forbids the FCC from actually auction- 
ing any spectrum. Bills introduced in Congress to 
grant the FCC auction authority have failed. The 
influential heads of the House Commerce Commit- 
tee and House Telecommunications Subcommittee 
have publicly rejected spectrum auctioning. 


The FCC has long argued that the law does not for- 
bid the agency from allocating the frequencies even 
though they may some day be auctioned. To this 
day, the spectrum sits completely unused. Several 
petitions are on file to reallocate the auction spec- 
trum to land mobile radio, cordless and cellular tele- 
phone purposes, but no rulemaking action has yet 
been taken on the petitions. 


HAM CALL SIGNS ON MULTIPLE VEHICLES 


Texas House Bill 2409 has been signed into law by 
Governor Clements which allows licensed Texas ra- 
dio amateurs to have more than one motor vehicle 
with their call sign on the license plates. The bill was 
sponsored by Representative Pete Patterson. 


Section 5 of an “‘Act Relating to the Issuance of 
Specially Designed License Plates” reads as fol- 
lows: “An owner may register under this Act more 
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than one vehicle equipped with mobile amateur ra- 
dio equipment. The State Department of Highways 
and Public Transportation shall issue license plates 
inscribed with the same official amateur call sign 
letters to each vehicle registered under this Act by 
the same owner.” 


The bill also provides for passenger cars having 
special license plates depicting the state capitol to 
active or retired members of the armed forces of the 
U.S., survivors of the attack on Pearl Harbor, recipi- 
ents of the Purple Heart and members of the U.S. 
Air Force Auxiliary Civil Air Patrol. The plates will 
also indicate the appropriate branch of the armed 
forces, or bear the words “Pearl Harbor Survivor.” 


Texas amateurs need to request a special license 
plate application form from the: Division of Motor 
Vehicles, 40th and Jackson Avenue, Austin, Texas 
78779-0001, Attention: Special Plates Division. 


TEXAS ELECTRONIC SURVEILANCE LAW 


Another new Texas bill, Article 18.20 of Code of 
Criminal Procedure, makes it a crime to intentionally 
intercept/disclose/use, endeavor to intercept/dis- 
close/use, or procures another person to intercept/ 
disclose/use a wire, oral or electronic communica- 
tion without a court order, or to use any electronic, 
mechanical or other devices to intercept oral com- 
munication via a device affixed to wire communica- 
tions or transmitted over the radio. 


Switchboard operators, common carrier employees, 
law enforcement personnel “acting under the color 
of law”, parties to a communication who give prior 
consent to the interception, FCC employees, people 
monitoring communications configured to be “read- 
ily accessible” to the public, people hearing distress 
calls, or stations operating on an authorized fre- 
quency within the bands allocated to the amateur, 
citizens band, general mobile radio service or a 
marine or aeronautical communications system are 
excepted from the law. 


NEW JERSEY ON RECEIVER LAW REFORM 


The state of New Jersey has one of the worst radio 
receiver laws in the country. Adopted in 1977, it for 
bids the carrying in a car of any “shortwave radio 
receiver operative on frequencies assigned by the 
[FCC for] governmental uses,” unless one has a 
permit from the local police. This burdensome law 
dates from a time when police departments used 
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shortwave channels for dispatching. It has been 
interpreted to ban the mobile use of most ham radio 
equipment in New Jersey. 


Last spring Frank Terranella/N2IGO, and other 
New Jersey residents, put forward a draft bill to re- 
place their state’s mobile receiver law. Frank is le- 
gal counsel for the North American Association of 
Radio Clubs. ANARC is a short wave listening or- 
ganization. Its key provision was: 


“Any person who intercepts any message or trans- 
missions made on or over any police communica- 
tions system, and uses the information obtained 
thereby to aid, abet or assist in committing a crime, 
or in violating any law of this State, or uses the 
same in a manner which interferes with the dis- 
charge of police operations, shall be guilty of a 
crime of the fourth degree.” 


The intent was to protect the content of monitored 
communications against misuse, without limiting the 
possession or use of radio receivers. Unfortunately, 
the 1989 legislative session adjourned with no ac- 


tion taken on either the Assembly or the Senate ver- 


sions of the bill, so they expired. 


However, a similar bill was introduced at the start of 
the State Senate’s 1990 session. On January 18th, 
Frank testified in support of the new bill (S 305) be- 
fore the Senate Committee on Law, Public Safety 
and Defense. The Committee passed the bill unani- 
mously and sent it to the State Senate floor for con- 
sideration. It will soon be introduced in the State As- 
sembly. 


The bill now looks like it has a good chance of being 
signed into law. If you are a resident of New Jersey, 
now is the ideal time to send a letter of support for 
S-305 to your State Senator, and/or the bill's spon- 
sor, Senate Majority Leader John A. Lynch (c/o the 
State House, Trenton, NJ 08625). For a copy of the 
bill, send a self-addressed, stamped envelope with 
your request to Frank Terranella/N2IGO, c/o Smith, 
Don, Alampi, Scalo & D’Argenio, 2200 Fletcher 
Ave., Fort Lee, NU 07024. 


@ BULLETIN: We understand that the FCC 
Commissioners will be considering the NPRM ona 
Code -free Class of Amateur Radio license at 
their open agenda meeting of February 8th. We 
will be there and (hopefully) will tell you all the de- 
tails in our next issue. It will be two or three weeks, 
however, before the actual paperwork is released.. 
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FROM HAM TV TO COMMERCIAL LPTV 


Harry Tootle, WB7PVO, of Tulsa, Oklahoma, 
operated fast-scan TV on the ham bands for 12 
years. Now he owns and operates K33DG, TV 
Channel 33 Tulsa. He says you can get a low-power 
commercial VHF or UHF-TV broadcasting station on- 
the-air for less than a few thousand dollars and 
operating costs are next to nothing. 


He is also in the process of hooking up with Channel 
America, based in New York, one of several LPTV 
networks which offer 24 hour programming off the 
satellite. Local franchisees are allowed to sell four 
minutes of advertisng spots per hour - 192 thirty- 
second spots per day. Tootlevision will charge $5 to 
$40 each per spot. 


Tootle wants to get as many hams into the burgeon- 
ing LPTV field as possible and is marketing a pack- 
age called Go/drush of the Airwaves. (Toll-free 1- 
800-332-LPTV). He tells you all about LPTV, how to 
get a license and vast potential for financial success. 
The next FCC national filing-window he says is 
Spring or early Summer 1990. Tottle also expects 
to exhibit at the 1990 Dayton HamVention. 


New low power TV stations are authorized to 
operate in-between existing stations on TV channels 
2 through 69 with a maximum transmitter power of 
2,000 watts. Broadcast coverage is approximately 
15 to 25 miles. Filing fee is $375 and the FCC has 
adopted a policy of granting LPTV licenses on 
unused TV channels on a request basis. The num- 
ber in LPTV call signs indicates the channel. 


The Community Broadcasting Association is the na- 
tional LPTV organization. It is headed up by John 
Kompas of Kompas/Biel & Associates, 414/781- 
0188, who also publish the monthly LPTV Trade Re- 
port. Kompas owns three LPTV licenses. There are 
currently some 725 low power TV stations on the air 
...more than 200 debuted in 1989 alone! The FCC 
estimates that eventually there will be 4,000. 


@ Uniden is apparently still trying to sell 10-meter 
ham transceivers to truckers. They have a full 
page ad in the Jan. 1990 issue of “Overdrive” 
aimed at the 18-wheeler market. They offer $100 
off a PT104 Trucker Radar Detector through Feb. 
28, 1990, ‘...when you buy our HR2510 Radio or 
PT104 Trucker CB Radio.”” The ad does not state 
that the HR2510 is a 10 meter amateur transceiver 
or that a license is required for its operation. 
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ALUMINUM HOUSE WIRING - IS IT SAFE? 


Aluminum wiring was blamed as the cause of house fires 
in Middletown and Southampton, Pennsylvania. The 
Penn Wireless Association (Langhorne, PA) newsletter, 
“The X-Mitter,"” discussed the safety of aluminum house 
wiring in their January issue. The ham club bulletin re- 
printed letters that addressed the problem which were 
carried in the local Courier-Times newspaper of Dec. 
29th. An electrical contractor said aluminum wiring was 
safe ...others said it wasn’t. Both were right, but neither 
side really got to the heart of the issue. 


The U.S. Consumer Products Commission agrees many 
residential fires have been caused by aluminum wiring. 
Heavy gauge aluminum wiring is widely and success- 
fully used for transmission lines, service drops and high 
power circuits. Smaller gauge aluminum is still popular 
for low weight applications ...such as aboard aircraft. 


Although available for some thirty years, aluminum wir- 
ing has received limited acceptance, however, as small 
gauge building wire due to the problem of splicing and 
terminating aluminum connectors of No. 6 AWG and 
smaller cross sectional areas. Connector manufactur- 
ers, NEMA (National Electrical Manufacturer's Associa- 
tion), UL (Underwriters Laboratories) and aluminum com- 
panies have devoted much research and attention to it. 


For the most part, copper wiring is used in residential 
branch wiring. (60% of the world’s copper goes to the 
electrical industry.) But it is expensive and therein lies 
the problem. Many contractors, especially those 
constructing multiple housing developments, were able 
to save thousands of dollars by using aluminum instead 
of copper wiring back in the 60's and 70's. Millions of 
U.S. homes have aluminum. The cost of aluminum has 
now increased to the point where the cost advantage is 
minimal and aluminum is brittle and difficult to work with. 


Is aluminum wiring safe? You bet it is, but you have to do 
it right. The problem lies not with the electrical industry 
but primarily with the do-it-yourselfer who goes down to 
the local home improvement store to purchase switches 
and outlet hardware. Every licensed electrician must 
know and is tested on the National Electrical Code 
(NEC) prepared by the National Fire Protection Associa- 
tion. All are very aware of aluminum wiring requirements. 
No home could possibly get by the local building in- 
spector without properly matching electrical hardware. 


NEC Section 410-56(b) clearly spells out how aluminum 
wiring should be terminated. Only special alloy fittings 
marked CO/ALR may be used in 15/20 amp branch cir- 
cuit wiring. (A “CU/AL” marking is used on devices 
rated more than 20 amps.) The code also states that 
switches and receptacles with push-in terminals must 
never be used with aluminum, but may be used with cop- 
per or copper-clad aluminum. CO/ALR hardware works 
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fine with copper, but not vice versa. 


Home owners ...and some appliance installers who are 
not electricians are frequently unaware of these require- 
ments. Electrical supply houses all carry hardware to 
terminate aluminum wiring but many home improvement 
stores do not since 95% of all homes have copper wir- 
ing. And many local codes now forbid new aluminum 
wiring installations which effectively eliminate the market. 


Aluminum does not conduct electricity as efficiently as 
copper. Its resistance is higher and the rule of thumb is 
you need wiring two sizes larger. If the inside wiring is to 
be No. 14 copper, you would use No. 12 aluminum. On 
service entrances, you would use No. 4 aluminum in- 
stead of No. 6 copper. You, of course, should run a di- 
rect AC line to your ham shack from your electric distri- 
bution panel ...especially if you use an amplifier. 


Improper aluminum wire splicing can - and frequently 
does - cause a fire. Non-linear junctions caused by dis- 
similar metals will result in two undesirable actions. Dif- 
ferent rates of metallic expansion will weaken the joint. 
And chemical action (electrolysis) decomposes and 
corrodes the wire like acid ..often accompanied by 
arcing and heat across the loose joint. The greater the 
load, the greater the fire and short circuit hazard. 


Is aluminum wiring safe? Yes, when used with proper 
fittings and matching hardware. A lot of it is lacking. The 
first clue is frequently a buzzing sound near a receptacle 
- uSually followed by electricity not flowing from the outlet 
_..or from several outlets if they are in series. 


It only takes a couple of minutes to check your recep- 
tacles and switches if you have aluminum wiring. All you 
need do is take off the wall plate and read the engraving 
on the sides of the switch or receptacle hardware. Some 
will say CO/ALR ..or in my case, it says CU (Copper) 
ONLY BACK WIRE, AL-CU SIDE WIRE. This means in 
the hardware has been U.L. approved for aluminum as 
long as you don't use the stick-in terminals on the back. 
You can't even buy this type of electrical hardware ina 
consumer store anymore since many homeowners take 
the easy way out by sticking the wire in the hole instead 
of bending it around the screw terminal. 


It is particularly important that you do this simple wall 
plate check if you have an older home and you suspect 
a previous owner may have added some wiring. Many 
take the cheap way out and unknowingly purchase inex- 
pensive electrical fittings at the neighhood discount 
store. This simple check is also one of the things your 
fire department is certain to do when you have a house 
fire. CO/ALR hardware costs about double that of CU 
ONLY. Blaming aluminum wiring for a house fire is like 
blaming alcohol for drunk driving. Local building codes 
are increasingly dealing with the problem by prohibiting 
all aluminum residential wiring. 


